Introduction
The fluorination of organic compounds with xenon difluoride is well documented [1] . Reactions of XeF2 with aromatic, polyfluoroaromatic and un saturated substrates in the presence of Lewis acids (HF, BF3, SbFs or NbF5) usually lead to fluorodeprotonation of C-H bonds, or two fluorine atoms are added to C-C double bonds. When alkenes re act with XeFi, methanol and HF or BF3 • OEt2, fluoromethoxylation of the C-C double bond takes place [2] . In the last case the intermediate forma tion of unstable [FXeOMe] or related species was postulated rather than the formation of hypofluorite MeOF. To our knowledge, the reactivity of the sys tem XeF2 -H2O in HF towards organic substrates has not yet been investigated.
Recently we have published the first preparation of (heptafluoro-1,4-cyclohexadien-1 -y l)xenon( II) and (nonafluorocyclohexen-l-yl)xenon(II) hexafluoroarsenates by fluorination of (pentafluorophenyl)xenon(II) hexafluoroarsenate 1 with xenon difluoride in anhydrous HF [3J. Until now this reaction is the only example of a transforma tion of the organic moiety bonded to xenon without C-Xe bond cleavage.
* R eprint requests to Prof. Dr. H. J. Frohn. From electrostatic arguments it can be expected that the positively charged xenon atom in the [C6FsXe]+ cation should make the interaction of the pentafluorophenyl group with electrophiles more difficult or should inhibit it.
In the course of our systematic investiga tions in organoxenon chemistry, the interaction of arylxenon(II) salt 1 with the system XeF2 -H2O in HF was studied [4],
Results and Discussion
Treatment of (pentafluorophenyl)xenon(II) hexa fluoroarsenate 1 with a slight excess of xenon di fluoride and water in HF leads to the formation of two new organoxenon(II) compounds, (pentafluoro-1,4-cyclohexadien-3-on-1 -yl)xenon(II) hexafluoro arsenate 2, together with a small amount of (pentafluoro-4,5-epoxycyclohexen-3-on-1 -yl) xenon(II) hexafluoroarsenate 3. The latter substance is the only fluoroorganylxenon(II) product when the reaction mixture is treated with an additional equiv alent of XeF2 and water at room temperature, but the epoxyhexenone 3 did not undergo any further reac tion when treated with an excess of xenon difluoride and water.
The success of the preparation of the dienone 2 from 1 depends strongly on the reaction conditions. 2 was obtained by addition of xenon difluoride to 0939-507 5/9 6/0700-1011 $ 0 6 .0 0 (c) 1996 Verlag der Z eitschrift für N aturforschung. All rights reserved. K It should be noted that the solution of XeF2 in HF is unstable in the presence of water. At -40 °C decomposition proceeds slowly, and after 22 h the volume of evolved gas is ca. 86 % of the theoreti cally expected amount of Xe°. Simultaneously with the gas evolution the intensity of the XeF2 reson ance in the 19F NM R spectrum is diminished. The resulting solution displays a correspondingly de creased oxygenation reactivity. When the solution is allowed to react with 1 (0.66 equivalent with re spect to 1 equivalent of the initial amount of XeF2), only approximately 20 % of 1 is converted into the dienone 2. Nevertheless, nearly total conversion of [6] . In teraction of this salt with an excess of water gives the [H30 2]+ cation. However, 1 does not react with 30 or 90 % H20 2 in HF at room temperature either in the presence of a Lewis acid (NbF5) nor without one. After addition of xenon difluoride to the solu tion containing 30 % H20 2, the formation of 2 was observed. Salts of the monofluorooxonium cation [H2OF]+ and HOF are stable in HF at -40 °C [6] . If these oxyfluorides would be the reactive intermedi ates, the formation of 2 from 1 should be expected after consumption of XeF2 at least at -40 °C. But this was not observed. It seems more probable that the key reactive species is an unstable xenon-oxygen containing intermediate like The similarity of both electrophilic oxidative pro cesses was demonstrated by the fluorination of 1 with XeF? -HF (without water) [3] and by the epoxidation of the (heptafluoro-1,4-cyclohexadienl-yl)xenon(II) salt 4 [3] to (heptafluoro-4,5-epoxycyclohexen-1 -yl)xenon(II) hexafluoroarsenate 5 (in the presence of H20 ). The inertness of the FC=CXe+ moieties in all alkenylxenon(II) salts 2, 3 and 5 as well as in (nonafluorocyclohexen-1-yl)xenon(II) hexafluoroarsenate 6 toward reactions with XeF2 -H20 in HF is noteworthy.
The new alkenylxenon(II) derivatives 2, 3, and 5 are stable at room temperature as solids as well as in HF solution. Fast decomposition was observed when epoxyhexenone 3 was dissolved in MeCN at -10 to 20 °C. For reliable identification, 2 was converted into the known l-bromopentafluoro-1,4-cyclohexadien-3-one 7 by the reaction with NaBr. Previously such regiospecific replacement of xenon by bromine was performed on diene 4 [3] and 1 [7] .
7
The i9F NMR spectrum of dienone 2 in HF dis plays resonances at -88.9 (F-2), -96. The l29Xe NMR spectra of the alkenylxenon(II) hexafluoroarsenates 2, 3 and 5 as measured in HF (-10 °C) show doublets at -2352.4, -2336.5 and 2321.1 ppm. respectively. The corresponding cou pling constants V (l29X e)(l9F-2) are 70.5 ± 1.5, 72.0 ± 1.5 and 71.4 ± 0.6 Hz. The comparison of these < §(l29Xe) and 7(XeF) values with those of diene 4 [< §(129Xe) -2348.5 ppm, V (129Xe)(19F-2) = 68 ± 1.1 Hz] and (nonafluorocyclohexen-1-yl)xenon(II) hexafluoroarsenate 6 [(l29Xe) -2294.6 ppm, V ( 129X e)(19F-2) = 69.7 ± 1.1 Hz] in HF [3] shows that the replacement of two fluorine atoms in position 3 by oxygen affects the I29Xe chemi cal shift only slightly, while the epoxidation of the FC=CF moiety of diene 4 and dienone 2 leads to a more remarkable high-frequency shift of the 129Xe resonances.
Experimental
The N M R spectra w ere m easured on B ruker spectro meters: W P 80 SY ( 19F at 75.40 and l2yXe at 22.17 M H z) and DRX 500 ( l29X e at 138.87 M H z) (CaF6 internal and X eF :/H F external references). T he chem ical shifts 6(F) w ere related to C F C I3 [6(F) (CftFa) = -162.9 ppm )].
T he salt [C6F_<;Xe]+ [AsFft]-1 was prepared as de scribed previously [8] . H F w as freshly distilled from ca. 5% SbF«i -H F solution using a P T F E -F E P equipm ent. All experim ents w ere perform ed in F E P tubes. W hen the gas evolution was com plete, d ichlorom ethane was added, and HF was evaporated at room tem perature. The liquid phase was separated, the solid was w ashed w ith C H 2C b and the com bined extracts analysed by l9F N M R spectrom etry. The spectra indicated the form ation o f 1-brom opentafluoro-1.4-cyclohexadien-3-one 7 [9] (q u an titative yield) (CftH-sCFi as internal reference).
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]
